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(54) Apparatus and methods for cutting cheese 

(57) Apparatus for cutting cheese blocks (1) into 
portions (13) conveys the cheese along a linear 
processing path. Longitudinal cutters (6,7) for dividing 
the depth and width of the cheese block, with separation 
of layers when the depth is divided, create sets (120) of 
longitudinal sticks (12) conveyed side-by-side. These 
are presented to a guillotine cutter (8) which, on the ba- 
sis of measured length and weight of the set (120), 
makes successive transverse cuts dividing the stick set 
(120) into successive sets (130) of portions (13) which 



are then separated from one another for packaging. A 
control processor (CP) uses measured block weight and 
dimensional information to determine an optimal dispo- 
sition of cuts taking account of product standard criteria 
(e.g. maximum permissible deviation from and mainte- 
nance of an average portion weight) together with min- 
imized wastage. A refinement takes into account weight 
and/or dimensional data from other blocks in order to 
further reduce wastage by allowing one block's devia- 
tion from the norm to compensate for another block's 
deviation. 
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Description < 

[0001] This invention has to do with methods and ap- 
paratus for cutting large blocks of cheese Into portions, 
e.g. for packaging. 

[0002] Various automated systems exist for doing 
this. A manufactured block of cheese - usually rectan- 
gular and weighing for example 20 kg, or 640 lb in the 
US. - has to be divided into portions whose weight and 
shape generally need to be selected according to vari- 
ous criteria depending on the type of cheese, the end 
user, prevailing commercial regulatbns and so forth. 
[0003] Issues of practical significance in an automat- 
ed system include the following (not necessarily all to- 
gether): 

that the system will cut up a large number of blocks 
without failing, jamming or damaging the cheese; 
that the system is sufficiently versatile to be able to 
cut to different geometries according to the end use 
and other criteria; 

that the system presents the cut portions separated 
from or easily separable from one another so that 
they can conveniently be presented to a packaging 
machine; 

that the system can cut to satisfy a target weight 
criterion for the portions, e.g. by cutting to maintain 
an average portion weight and deviation from the 
average within set limits, with reliability and low 

wastage; 

that the system be as compact as possible on the 
factory floon and fast and convenient to operate, 
maintain and adjust. 

[0004] These are difficult things to achieve, particular- 
ly in combination, not least because cheese is in itself 
a difficult product to handle and furthermore because 
typically the original large blocks vary significantly from 
one another (in shape, weight, density and dimensions) 
and these variations need to be accommodated by the 
cutting system. 

[0005] By way of introduction, the operation of a so- 
phisticated known system (our own Wright Pugson C33) 
is shown schematically in Fig 1 . The incoming cheese 
block 1 of height H width W and length L is presented 
at a weighing and centring station where It is aligned, 
weighed and its width W and height H measured. These 
data are input to a control processor CP programmed 
to determine a suitable cut geometry at least for the ver- 
tical-longitudinal (vli 2) and horizontal (h^) i.e. depth 
cuts. The program is operable according to various op- 
erator requirements. One important regime operates 
with a view to forming the largest possible number of 
portions in a predetemnined target weight range, main- 
taining a required average weight and with minimum 
wastage. The control processor CP is therefore con- 
nected to control the cut geometry by adjusting the spac- 
ing of cutter elements (metal wires or blades set in a 



frame) in first-stage and second-stage cutting stations 
6', T which respectively form the horizontal (depth) and 
vertical-longitudinal cuts by the block's being pushed 
through the frame. Fig 1 shows a version in which the 

5 first- and second-stage cutter frames are combined at 
a single cutting station; they may alternatively be posi- 
tioned at a spacing. The block, now cut into two layers 
11' each made up of longitudinal sticks 12', issues onto 
a turntable (not shown) where it is rotated through 90** 

to (as described in our GB-A-2225929). Its width (the orig- 
inal length dimension L) is measured and the cutter 
spacing of a third-stage cutting station 8' adjusted ac- 
cordingly using the L data together with the weight M 
and the H and W data gathered previously. The block is 

'5 then pushed, either as a whole or one layer 1 1 ' at a time, 
through the third-stage cutting station 8' to form the 
eventual portions 13. The fully-cut block of portions 13 
is then dismantled and the portions loaded onto a pack- 
ing machine either manually or by an automated proce- 

^0 dure; see for example our GB-A-2285962. 

[0006] Our new proposals relate to apparatus and 
methods for cutting cheese blocks into portions, Includ- 
ing 

25 (a) optionally, making one or more longitudinal cuts 
to divide the width of the block; 

(b) making plural transverse cuts to divide the 
length of the block, and 

(c) optionally, making one or more longitudinal cuts 
30 to divide the depth of the block. Usually, at least one 

and preferably both kinds of longitudinal cut will be 
made, or at least is/are available to be made. 

[0007] In a first aspect a longitudinal cutting stage, in- 
35 eluding making the one or more longitudinal cuts (a) 
and/or (c) to form a set of longitudinal sticks, is followed 
by a transverse cutting stage in which the longitudinal 
sticks are presented together as a set at a transverse 
cutting station. At the transverse cutting station the 
40 transverse cuts (b) are preferably made through the set, 
forming with each transverse cut a corresponding set of 
portions. Additionally or alternatively, different sticks of 
the set may be subjected to different transverse cutting. 
[0008] A first particular proposal In relation to this as- 
45 pect is that the transverse cuts be made successively, 
so as to form sets of portions successively, and sepa- 
rating the successively-formed sets of portions from the 
residue of the set of sticks. This enables a high rate of 
formation of portions while moving them progressively 
50 downstream in the process. Difficulties in handling and 
dismantling large fully-cut blocks or part-blocks are 
thereby reduced or avoided. The sets of portions may 
be fed successively to the intake of a packaging ma- 
chine via apparatus for portion orientation and spacing. 
£5 [0009] The transverse cutting station preferably in- 
cludes a set separation arrangement which for the mak- 
ing of a transverse cut also moves a respective cut set 
of portions downstream In the process away from the 
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residue of the set of sticks. For example the cut sets of 
portions may be on, or be urged or fall onto, a separate 
conveyor to carry them successively downstream. 
[0010] The set of sticks is desirably presented un- 
separated for the transverse cutting, i.e. with the sticks 
abutting side-by-side along the longitudinal cut(s). This 
can maximise speed. It is strongly preferred that only 
one set of sticks be transversely cut at a time, i.e. as a 
single "layer". Thus, where a cut (c) is made to divide 
the depth of the block this is preferably done before the 
transverse cuts (b), preferably also before the longitudi- 
nal cut(s) (a), and the resulting layers separated from 
one another before the transverse cuts are made in 
each. They may conveniently separate at the longitudi- 
nal cutting stage; this is in itself well-known. 
[0011] It should be noted however that the system 
may allow for "sets" of only one stick e.g. if it is chosen 
to make no longitudinal cuts in a given block, or longi- 
tudinal cuts in only one sense to create layers which are 
separated before the transverse cutting. 
[001 2] The direction of the transverse cuts is prefera- 
bly transverse in space to the longitudinal cutting direc- 
tion, i.e. the set of sticks is not rotated between the lon- 
gitudinal and transverse cutting stages. 
[0013] A convenient and compact arrangement 
makes the transverse cuts with a cutting movement in 
the depth direction of the set of sticks, preferably cutting 
all sticks of the set simultaneously, and/or with an active 
(driven) cutter element such as a guillotine cutter. An 
active (e.g. guillotine) cutter is usually stronger and eas- 
ier to control and maintain than cutter elements in a 
frame, and well suited to making single successive cuts. 
Furthermore an indexing conveyor is conveniently used 
to space the transverse cuts by moving the set of sticks 
progressively longitudinally relative to the cutter location 
between cuts. This is much more convenient and can 
be done with simpler apparatus than is required to con- 
trol the spacing of a set of cutter elements adapted to 
make plural cuts simultaneously. 
[0014] By these means the cutting operation may if 
wished be done in-line, i.e. from the initial block to a sep- 
arated set of portions without requiring transverse 
movements or rotations of the cheese. A straight line is 
preferred. 

[0015] The cutting methodology and systems de- 
scribed above are in themselves new and advanta- 
geous for the reasons given. Normally it will be desired 
also to be able to adjust the cut geometry (i.e. the spac- 
ing and/or position of cuts in any or all of the three di- 
mensions) not only as part ot a pre-operational set up 
but also as an ongoing matter during operation to take 
into account variations from one block to another. For 
example, the user might wish to ensure that each block 
is cut into the same number of equally-sized portions 
irrespective of variation in block dimensions, so that 
there is no wastage. Or, more commonly, there may be 
a requirement to maintain a weight standard for the por- 
tions to a predetermined level of strictness in terms of 



average and deviation, while nevertheless minimising 
wastage arising from unavoidable creation of under- 
weight residues. 

[0016] Therefore it is preferred to measure the length 

5 and/or weight for each set of sticks and to determine the 
spacing of the transverse cuts in dependence on those 
data. In terms of apparatus, this is provided by means 
for measuring those parameters, and a control proces- 
sor adapted to receive the length and/or weight data, 

10 programmed to determine a corresponding transverse 
cut spacing on the selected basis, and connected to 
cause the transverse cutting station to operate at the 
determined spacing in making the transverse cuts on 
that set. 

IS [0017] While the simultaneous cutting of a set of sticks 
can radically enhance the speed of portion production 
without rushing the operation of the transverse cutter, it 
will be noted that if a single cutter element is used then 
all sticks of the set will be subject to the same transverse 

20 cut spacing. A possible refinement is to use a transverse 
cutter arrangement adapted to discriminate between 
sticks of a set and cut them differently 
[0018] In particular, however, to further reduce the 
possibility of wastage In these circumstances, we pro- 

25 pose the following preferred feature. In addition to the 
measurements referred to above for the set of sticks, 
the width and/or depth, (preferably both) dimensions of 
the block are also measured, and the block weight too 
If portion weight is to be controlled. These measured da- 

30 ta are fed to the control processor which uses them to 
determine the cut geometry for the block for the cuts (a), 
(b) and (c) - (a) and/or (c) being optional - so as best to 
satisfy the operational requirements (e.g. target weight, 
shape restrictions etc.). It should be noted that the prin- 

35 ciples for programming a control processor to determine 
a cut geometry can be in themselves generally routine 
programming and furthermore may be similar to the 
principles implemented in our known CSS system re- 
ferred to above. 

40 [0019] By this means it becomes possible to control 
better the shape and size of the longitudinal sticks in 
dependence on the dimensions of the incoming block, 
taking Into account that the sticks of a given set will be 
cut together and thereby offsetting a relative lack of flex- 

45 ibiiity and possible additional wastage which might oth- 
erwise result at that stage. 

[0020] The dimensional and weight data referred to 
need not all be gathered initially, although they may all 
be measured on the incoming uncut block. They may 
50 additionally or alternatively be measured in turn as they 
are required for determining cut spacing. Thus for ex- 
ample generally a block dimension will need to be meas- 
ured before a cutting stage which cuts transverse to that 
dimension. 

55 [0021] Weight and dimensions may be measured by 
conventional means, for example load ceils, mechanical 
devices using linear or radial transducers^ optical devic- 
es with analogue outputs etc. Cut spacings may also be 



3 



5 



EP 1 010 500 A2 



6 



controlled by known means. The spacing of plural cutter 

elements in a cutting arrangement - usually a passive 
cutter arrangement such as a frame spanned by cutter 
elements - may be adjusted via a geared electrome- 
chanical coupling controlled from the control processor. 
The spacing of cuts made by a single, e.g. active, cutter 
may be adjusted - usually more simply and conveniently 
- by using the control processor to govern the indexing 
movements of an indexing conveyor which effects rela- 
tive movement between the cutter and the cheese be- 
tween cuts. 

[0022] A further and independent proposal herein, but 
preferably combined with the specific proposals above 
relating to sequential transverse cutting of sets, relates 
to methods and apparatus by which the control proces- 
sor is used to determine the cut geometry for a given 
block based on dimensional and/or weight parameters 
of that block e.g. in a manner described above. Our sec- 
ond proposal relates to systems in which the control 
processor enables determination of cut geometries to 
create portions which do not deviate beyond a specified 
limit above or below a target weight, and which average 
the target weight. Such processor programming is In it- 
self known. 

[0023] What we propose is that the control processor 
bases the cut geometry for a given incoming block not 
only on the parameters for that block e.g. as aforesaid, 
but additionally on portion weight parameters deter- 
mined for one or more other blocks of a series of blocks 
being cut whose cut geometries, and hence portion 
weight distribution, have already been determined. For 
maximum reliability this is best done by actual measure- 
ment of the portion weights of portions which have al- 
ready been cut, feeding accumulated weight data for al- 
ready-cut portions back to the control processor which 
determines the cut geometry for subsequent blocks. 
These portion weight data are then used together with 
the dimensional and weight data of each incoming block 
in determining the cut geometry to be applied to the in- 
coming block. 

[0024] The benefit here is as follows. The control 
processor is programmed to determine a cut geometry 
that satisfies predetermined average weight and weight 
variation restrictions, while minimising wastage. In pre- 
vious systems this has been done for each block in turn. 
However by feeding portion weight data from other 
blocks into the cut geometry determination for a given 
block, it becomes possible to ensure that the portion 
weight average is maintained over a number (greater 
than 1) of blocks, without its necessarily having to be 
maintained for a given block in isolation. Thus in partic- 
ular the control processor may be programmed to select 
a cut geometry for a given block that will divide the block 
into portions which fall within the permitted limits of por- 
tion weight variation, but do not satisfy the portion weight 
average criterion, because the portion weight average 
criterion can be satisfied over a larger number of blocks 
by an opposite deviation from that criterion determined 



in portions created from other blocks, e.g. which have 
already been cut. 

[0025] Embodiments of the above proposals are now 
described more specifically with referenceto the accom- 
s panying drawings, in which 

Fig. 1 Is a schematic of process steps and appara- 
tus applied to cutting a block of cheese in a known 
cutting system and has been described above; 
10 Fig. 2 is a similar schematic of steps applied to 
blocks of cheese in a first cutting system embodying 
the present proposals; 

Fig. 3 is a side view, also schematic, of a system 
embodying the current proposals, emphasising ap- 
paratus elements rather than method steps relative 
to Fig. 2 and also showing some possible variants. 
Fig. 4 shows a variant of the first system; 
Fig. 5 is a schematic of steps and apparatus com- 
ponents in a second cutting system, and 
20 Fig. 6 is a plan view showing a cheese processing 
line incorporating a cheese cutting and handling 
system of the Fig 5 type. 

[0026] With reference to Fig. 2, a procedure for cutting 

2S a series of incoming blocks 1 of hard cheese is de- 
scribed. These may be, for example, 20 kg blocks of 
Cheddar from the manufacturing process. The skilled 
person will understand that cheese blocks come in a va- 
riety of shapes and sizes according to the kind of 

30 cheese, the method of manufacture, the country of man- 
ufacture and so forth. The illustrated procedure would 
be suitable for cutting, for example, a 20 kg block 1 down 
into ultimate portions 1 3 of 250 g each, or some other 
weight suitable for retail in packaged form. 

3S [0027] The left-hand and right-hand ends of Figs 2 
and 3 respectively show the portions 1 3 undergoing ori- 
entation Into a single evenly-spaced file for feed to an 
automated packaging machine. This is a conventional 
outcome and is not discussed in detail here, but is in- 

40 eluded as a general feature of the overall process. 
[0028] The illustrated cutting stages are as follows. 
First the block 1 passes from a feed conveyer 15, cen- 
tred by centring guides 16, onto the conveyer 2 of a 
block weighing and measurement station where a 

45 height measurement sensor 23 determines a height 
(depth) dimension H for the block and a scale 21 a block 
weight measurement lA^. The exploitation of these 
measurements is described later. From the bell 2 a 
pusher device 22, which can be generally conventional 

50 in nature, pushes the block through a static first-stage 
cutter frame 6, having a horizontally-extending cutter 
wire or blade which divides the depths of the block 1 into 
upper and lower layers 11a, lib. 
[0029] The cutter element(s) may be height-adjusta- 

55 ble to vary the depth/number of layers cut; the system 
may be set or may opt automatically to make no cut of 
this kind, however. 

[0030] With reference to the Fig. 2 procedure, the 
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depth-split block Is re-centred on the processing path by 
appropriate guides (not shown) and its width (i.e hori- 
zontally across the processing path) measured to give 

a width parameter W. 

[CX)31 ] The two layers 11a, 11 b of the block are then 
pushed in turn by a pusher 32 through a second-stage 
cutting frame 7 having a plurality (here, three) of verti- 
cally-extending cutting elements which make longitudi- 
" nal cuts dividing the layer 1 1 into a set 1 20 of sticks 1 2, 
oriented side-by-side and extending along the process- 
ing path. The first set 1 20 of sticks to be formed is con- 
veyed clear of the second-stage cutter 7 to make way 
for the second, formed by the longitudinal cutting of the 
other layer of the original block. 
[0032] The length L and weight Mg of each set 1 20 of 
sticks 1 2 Is measured and they pass on an indexing con- 
veyer to a third cutting stage 8 to be described shortly. 
[0033] Next, reference to Fig. 3 elucidates some of the 
apparatus components and variants which may be in- 
volved in these operations. 

[0034] In particular, between the first and second cut- 
ting stations 6.7 a layer-splitting arrangement is depict- 
ed including a height-adjustable platform 36 for support- 
ing the depth -divided block, a layer-selective pusher 32 
to act at the upstream end of the block, and a threshold 
34 to act on the downstream end of the block. Co-oper- 
ation of the pusher 32 and threshold with adjustment of 
the platform height enables a first layer lla to be pushed 
oft the layer 1 1 b beneath without the lower layer shifting, 
and thence through the second-stage cutting station 7. 
[0035] It shou Id also be noted that the first and second 
cutting stages can be combined at one location on the 
processing path. i.e. the longitudinal cuts can be formed 
in the same cutting or pushing stroke as the horizontal 
cut, using a cutler frame with a combination of horizontal 
and upright culler elements as was indicated in Fig. 1 
for the prior art arrangement. On the first stage can be 
omitted altogether 

[0036] The width measurement W needs to be taken 
before the longitudinal cuts are made, and may be taken 
at the same measurement station to 21 , 23 as the height 
and weight measurements as indicated in the Fig. 3 
scheme, which in this respect is a variant from the Fig. 
2 scheme. This possibility exists whether or not the first 
and second cutting stages are combined. 
[0037] It will be noted that the length L measured for 
the set 120 of sticks 1 2 after the second cutting stage Is 
in fad the lenglh of the original block, and likewise may 
instead be measuied at an earlier stage. However in 
both the Fig. 2 and Fig 3 schemes the set 120 of sticks 
is weighed on a scale 31 and its length L measured by 
a length sensor 33 while it rests on a first stick set sup- 
port belt 3 downstream of the second cutting stage. 
[0038] The set of slicks 1 20 passes in-line onto a sec- 
ond, indexing belt conveyer 4 at whose downstream end 
a third cutting station having a generally vertically-acting 
transverse guillotine cutter 81 is arranged. The guillotine 
cutter 81 has a single vertical blade extending perpen- 



dicularly across the processing path adjacent the down- 
turn of the indexing belt 4. so that pieces cut by the guil- 
lotine automatically topple onto a first alignment and 
separation conveyer 5 positioned immediately down- 

5 stream of the indexing belt 4. 

[0039] A guillotine cutting station 8 is a construction 
known per se for cutting sticks of cheese into portions, 
but here with a width selected to be able to cut right 
across a set 120 of sticks 12 as required by the present 

10 procedure. Thus, each stroke of the guillotine blade 81 
separates a set 1 30 of portions 1 3 (four in this example) 
and the portions 1 3 of the set 1 30 topple together off the 
end of the indexing conveyer onto the separation and 
alignment conveyer 5 where they move on downstream. 

IS At the same time the indexing belt 4 advances incre- 
mentally, in a manner which is well-known per se in this 
field, moving a predetermined length of the residue 121 
of the set 1 20 of sticks 1 2 below the edge of the guillotine 
81 to be cut off by its next stroke. This continues until 

20 the set of sticks 120 Is exhausted and the next one is 
advanced to take its place. The product of the cutting 
system shown is a succession of transversely-oriented 
sets 1 30 of portions 1 3 moving in the downstream di- 
rection of the system, which as shown operates entirely 

25 in-line. No rotations or lateral movements of the cheese 
are involved at any stage during the cutting procedure. 
[0040] Subsequently, on the separation and align- 
ment conveyers 5,9, these transversely-oriented sets 
1 30 of portions are brought into file and uniform spacing 

30 according to the demands of the packaging machine be- 
ing used. Specific techniques for aligning, orienting and 
spacing individual portions are known per se, for exam- 
ple by subjecting the oncoming sets 1 30 to the action of 
deflecting conveyers 50 as indicated in Fig. 2, and the 

35 details are not germane to the general proposals herein. 
The illustrated embodiment shows the portions being re- 
duced to a single file; they may however be guided into 
more than one parallel file if the packaging machine will 
accept such an input. 

40 [0041] The individual portions 13 are weighed to 
record a portion weight Mp at some stage following their 
separation from one another, for purposes of monitoring 
the adherence to prescribed weight standards. 
[0042] The above description covers the stages of 

45 cutting and moving; it has also referred to steps of 
weighing and measuring but without indicating how 
these are exploited. 

[0043] The system includes a control processor CR 
which may be a suitably programmed electronic control- 
50 ler. The various measurements taken by the system, 
namely: 

H block height 
M^^ block weight 
ss w block width 

L block length or stick set length 

Mg stick set weight 

Mp individual portbn weight 
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are ail input to the control processor CP. These inputs 

are shown schematically in Fig 2. 
[0044] The control processor is connected by respec- 
tive "adjust cut" ("ac") lines to respective electrome- 
chanical arrangements of the first, second and third cut- 
ting stages for controlling the number, position and 
spacing of cutting at each stage. In relation to the first 
and second stages 6, 7 where the cutler elements are 
wires or blades held across frames, the cut adjustment 
may be for example by a geared drive to end retainers 
of the wires, operated via an electric motor in depend- 
ence on cut adjustment instructions coming from the 
control processor CP. In relation to the guillotine cutting 
station 8 the adjustment is by control of the size of the 
increments through which the indexing conveyor belt 4 
advances between the cuts. 

[0045] A feature of the illustrated system is that the 
control processor CP is programmed to detenr^ine the 
cut geometry as a whole on the basis of a "global" as- 
sessment of the block parameters (i.e. the weight, and 
the measured dimensions transverse to all cuts made). 
This means that the precise dimensions of the stick 12 
which make up each set 120 can be determined with 
reference to knowledge that the set is to be transversely 
cut as a set into portions of known target weight. This 
intelligent assessment of the block 1 may influence the 
cut positions in all dimensions. For example., the proc- 
essor CP may determine that the block will be con- 
sumed more efficiently by dividing it at the first stage 6 
into upper and lower layers 11a, b of unequal depths, or 
perhaps not at all. 

[0046] This contrasts with existing systems which use 
a guillotine cutter to cut sticks into portions. In these ex- 
isting systems the blocks are cut "blindly" into sticks 
which are separated and presented individually to the 
guillotine cutter. The spacing of the guillotine cuts is ad- 
justed according to each stick's measured weight and 
length, but there is no means of adjusting the stick 
weight and length on the basis of other data to minimise 
the wastage when cutting the sticks. Furthermore the 
present system can have a radically faster output, for 
example of the order of 300 portions a minute. 
[0047] A feature lending further sophistication to the 
control of cut geometry to minimise wastage is indicated 
in Fig 2 where, as already mentioned, the accumulated 
portion weight data Mp is fed back to the cut control proc- 
essor CP. In the manner described in the first part of this 
application, this enables portion weight standard re- 
quirements to be spread over more than one block, with 
the result that a block can be cut with minimal or zero 
wastage despite the individual pieces cut from the block 
being on average below the declared weight for the 
batch. A deviation from the standard can be compen- 
sated on a controlled basis by a counter-deviation in the 
cutting of another block whose dimensions differ. 
[0048] It should be appreciated that this weight control 
is not always required; in some situations it may be pre- 
ferred, and the system may be set, to cut the block ac- 



cording to some predetermined pattern irrespective of 

portion weight. 

[0049] Fig 4 shows a variant on the Fig 2/3 arrange- 
ment. An additional, independent buffer conveyor 3' is 

5 provided between the stick weighing/measuring con- 
veyor 3 and the indexing conveyor 4 that controls the 
transverse cutting. This extra conveyor 3' provides an 
intermediate buffer zone which simplifies the coordina- 
tion of the differing movement patterns of the stick sets 

^0 1 20 as between the weighing conveyor 3 and the index- 
ing conveyor 4. 

[0050] Fig 5 shows a second embodiment designed 
to handle very large cheese blocks, for example the 640 
lb blocks commonly used in the US. Because of their 
size and weight these blocks are best preliminarily 
width-divided as shown, the resulting part -blocks V be- 
ing separated and carried in turn to the stage of depth- 
division into slabs 11 of single-layer depth. These slabs 
are then forwarded for a second stage of vertical longi- 
20 tudinal cutting to form the slick sets 120 as before. In 
this embodiment the length L for the stick set (in fact, 
the same as the length of the incoming block) is meas- 
ured at the slab stage immediately before the cutting of 
the slab into the sticks. The width W of the slab 11 is 
2S also measured at this stage, and because of the initial 
block division is only part of the width W of the parent 
block. The stick set weight Mg is measured after the 
sticks are cut; additionally or alternatively the corre- 
sponding weight M^. may be measured on the incoming 
30 slab 11 

[0051] A buffer zone 3' is provided downstream of the 
stick cutter, as in the previous embodiment, and the op- 
eration of the guillotine cutter 8 is the same as previous- 
ly- 

35 [0052] In this embodiment of the apparatus the control 
processor (not shown) need not be fed weight/dimen- 
sion datafor the parent block 1 nor the part-block 1', but 
only the dimensional/weight data specified in the draw- 
ing and mentioned above which are needed to govern 

40 the choice of spacing for the cuts made by the guillotine 
8. Thus, the "intelligence" of the system is localised at 
the transverse cutting stage. 

[0053] Fig 6 shows in plan how such a system may 
be arranged in practice. Workstations for operators O 

^5 are also shown. 

[0054] At the left of the figure is a first apparatus mod- 
ule which may be separately provided, to receive the 
large block 1 and use pushers 1 41 to divide it into two 
part-blocks V at a preliminary cutter 17. Indexing and 

so transfer cylinders 1 81 , 1 82 urge the part blocks 1 ' in turn 
along the processing path via a buffer conveyor 172 to- 
wards the horizontal cutting station 6 where the part 
block 1 ' is cut, with the aid of block clamps 1 73, into the 
slabs 1 1 which are passed successively onto a transfer 

55 conveyor 174. The upright cutting elements of the stick 
cutter 7 cut the slab 11 to create a stick set 120 which, 
as in the previous embodiment, passes to a weighing 
conveyor 3 where the slab/stick set is weighed before 
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passing, via the buffer conveyor 3', to the processor- 
controlled indexing conveyor 4 which feeds the guillo- 
tines. Downstream of the guillotine the portion sets pass 
via a trim reject conveyor 5a to a single streaming con- 
veyor 5b creating a single line of portions which pass 
through to a checkweigher 52 and an automatic infeed 
system 53 for a flow wrap machine 54. 



Claims 

1. Apparatus for cutting cheese blocks Into portions, 
the apparatus comprising 

conveyors adapted to receive an incoming 
cheese block and move the cheese in a con- 
veying direction along a processing path for 
cutting; 

a longitudinal cutting system arranged to make 
one or more longitudinal cuts dividing the width 
and/or depth of the cheese on the processing 
path, so as to create sets of side-by-side longi- 
tudinal sticks; 

a transverse cutter arranged to make plural 
transverse cuts dividing the length of each stick 
set at controlled spacings to create sets of por- 
tions, the conveyors including a stick set con- 
veyor operable to convey successive sets from 
the longitudinal cutting system and present 
them as stick sets to the transverse cutter, and 
the transverse cutter being operable to make 
the transverse cuts for a given stick set succes- 
sively to create successive sets of portions. 

2. Apparatus according to claim 1 in which the trans- 
verse cutter is a guillotine cutter with a cutter ele- 
ment movable transversely relative to the convey- 
ing direction. 

3. Apparatus according to claim 2 in which the stick 
set conveyor comprises an indexing conveyor 
which spaces the successive transverse cuts by 
driving controlled stepwise longitudinal relative 
movements of the transverse cutter element and 
the stick set. 

4. Apparatus according to any one of the preceding 
claims in which the longitudinal cutting system in- 
cludes one or more upright cutter elements to divide 
the width of the cheese, and the sticks of each set 
are distributed horizontally. 

5. Apparatus according to claim 4 in which the longi- 
tudinal cutting system includes at least one sub- 
stantially horizontal cutting element to divide the 
depth of the cheese into two or more layers, and the 
apparatus includes a layer separator whereby the 
cut layers of a given block proceed successively 



along the processing path. 

6. Apparatus according to any one of the preceding 
claims comprising means for measuring the weight 

5 and dimensions of cheese on the processing path, 
and a control processor operable to determine the 
disposition of cuts made by the longitudinal cutting 
system and/or the transverse cutter in dependence 
on the measured weight and dimensions. 

10 

7. Apparatus according to claim 6 in which said meas- 
uring means and control processor determine at 
least a weight and length for the stick set and oper- 
ate to determine the spacing of the transverse cuts 

is in dependence on those data. 

8. Apparatus according to claim 6 or 7 in which said 
measurement means Include means for measuring 
the overall weight and dimensions of an incoming 

20 cheese block and the control processor is operable 
to determine an overall cut geometry for the block, 
to be implemented by the longitudinal cutting sys- 
tem and transverse cutter. 

25 9. Apparatus according to any one of the preceding 
claims in which a control processor Is operable to 
determine an overall cut geometry for an incoming 
cheese block based on the measured dimensions 
and/or weight of the block, and in which the control 
30 processor is operable to determine said overall cut 
geometry in dependence on said weight and/or di- 
mension data for the given block in combination 
with weight and/or dimension dara determined for 
at least one other cheese block of a series of bbcks 
35 being cut. 

10. Apparatus according to claim 9 including weighers 
to determine portion weights of portions whbh have 
already been cut, to constitute said weight data of 

40 said at least one other cheese block to be taken into 
account by said control processor. 

11. A method for cutting cheese blocks into portions, 
including 

45 

(a) making one or more longitudinal cuts to di- 
vide the width and/or depth of the block; 

(b) making plural transverse cuts to divide the 
length of the block, and 

so 

characterized by 
making the one or more longitudinal cuts so as to 
form a set of longitudinal sticks, the plural trans- 
verse cuts then being made by presenting the lon- 
55 gitudinal sticks (12) together as a set (120) at a 
transverse cutting station (8) which makes the 
transverse cuts through the set, 

and in that the transverse cuts are made sue- 
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cessi vely so as to form successive sets (1 30) of por- 

tions (13) which are in turn separated from the res- 
idue of the set (120) of sticks (12). 

12. A nnethod according to claim 11 in which the trans- s 
verse cuts are made by an active cutter element 

(81 ) and an indexing conveyor (4) spaces the suc- 
cessive transverse cuts by moving the set of sticks 
(120) or its residue progressively longitudinally rel- 
ative to the cutter (81 ) between cuts. io 

13. A method according to claim 11 or claim 12 includ- 
ing measuring the length and/or weight of each set 
(120) of sticks and using a control processor (CP) 

to determine a spacing of the transverse cuts in de- is 
pendence on those data. 

14. A method according to claim 13 including measur- 
ing the width and/or depth of the cheese block (1 ), 
and preferably also the block weight, and using the 20 
control processor (CP) to determine an overall cut 
geometry for the block (1 ). 

15. A method according to any one of claims 11 to 14 

in which a control processor (CP) is used to deter- 2S 
mine an overall cut geometry for the cheese block 
(1) based on the measured dimensions and/or 
weight of the block, and in which the control proc- 
essor (CP) determines said overall cut geometry 
taking into account weight and/or dimension data 30 
measured for at least one other cheese block of a 
series of blocks being cut. 

16. A method according to claim 15 in which said data 
from at least one other cheese block include meas- 3S 
ured portion weights of portions (1 3) which have al- 
ready been cut 
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(54) Apparatus and methods for cutting cheese 



(57) Apparatus for cutting cheese blocks (1) into 
portions (13) conveys the cheese along a linear 
processing path. Longitudinal cutters (6,7) for dividing 
the depth and width of the cheese block, with separation 
of layers when the depth Is divided, create sets (1 20) of 
longitudinal sticks (12) conveyed side-by-side. These 
are presented to a guillotine cutter (8) which, on the ba- 
sis of measured length and weight of the set (120), 
makes successive transverse cuts dividing the stick set 
(120) Into successive sets (130) of. portions (13) which 
are then separated from one another for packaging. A 



control processor (CP) uses measured block weight and 
dimensional infomriatlon to determine an optimal dispo- 
sition of cuts taking account of product standard criteria 
(e.g. maximum permissible deviation from and mainte- 
nance of an average portion weight) together with min- 
imized wastage. A refinement takes into account weight 
and/or dimensional data from other blocks in order to 
further reduce wastage by allowing one block's devia- 
tion from the norm to compensate for another block's 
deviation. 
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